Physical design of the emergency department (ED) has an important effect on its role and function. To date, no guidelines have been introduced to set the standards for the construction of EDs in Iran. In this study, we aim to devise an easy-to-use tool based on the available literature and expert opinion for the quick and effective assessment of EDs in regards to their physical design. For this purpose, based on current literature on emergency design, a comprehensive checklist was developed. Then, this checklist was analyzed by a panel consisting of heads of three major EDs and contradicting items were decided. 178 crude items were derived from available literature. The Items were categorized in to three major domains of Physical space, Equipment, and Accessibility. The final checklist approved by the panel consisted of 163 items categorized into six domains. Each item was phrased as a "Yes or No" question for ease of analysis, meaning that the criterion is either met or not.
must have a vision of the magnitude of services to be provided. This can be achieved by attaining indices such as annual census of patients and their demographics, average daily admissions, peak admissions, peak times, triage system in place, rate of patients requiring critical care and monitoring, average times of stay in the ED, and plans for future development (2). Such static quantitative and quantitative estimates have been the basis for planning ED expansions, but the use of a qualitative dynamic systems is offering new information to planners and designers (5) . Another emerging concept is evidence-based design in which the effects of ED design on patient satisfaction, functionality, medical errors, and side effects. In this type of design energy consumption is studies and the results guide future design plans (6). In this study, we aim to devise an easy-to-use tool based on the available literature and expert opinion for the quick and effective assessment of EDs in regards to their physical design.
Methods:
This was a qualitative developmental study aimed at improving the tools for assessment of the physical aspects of ED design and offering exact suggestions for improvement. Initially a search for current literature on emergency design was conducted using the following string on PubMed, Google scholar, and Google search engines: "Emergency department" AND "physical design" OR design OR "architectural design". A snowball method was then used to further expansion of literature using references of search results. The obtained information was then reviewed and data was rewritten as short clear items. The items were reviewed, and repeated items were omitted. Contradicting items from different sources were marked and listed as a single item. Next the items were classified into general domains to help organized the checklist. In the second step of the study, this checklist was analyzed by a panel consisting of heads of three major EDs. The experts reviewed the items and domains. Contradicting items were decided upon based on the version most applicable to the current situation of EDs in Iran. Some items irrelevant to the Iranian landscape were deleted and others were adjusted to fit better with domestic needs. Other items were better clarified and in rare occasions, new items were added to address issues not covered in the literature.
Results:
178 crude items were derived from available literature. The Items were categorized in to three major domains of Physical space, Equipment, and Accessibility. The preliminary checklist was then referred to the panel of expert where it was modified to fit the current Iranian needs and resources. The final checklist approved by the panel consisted of 163 items categorized into six domains (Table 1) . Each item was phrased as a "Yes or No" question for ease of analysis, meaning that the criterion is either met or not.
Discussion:
Access to healthcare is a constitutional right for all patients and the ED serves as a gateway to treatment services. The importance of a well-functioning ED is reflected in the fact that 30 to 40% of hospital admissions come through the ED, while over three-quarters of patients base their impression of a hospital on an ED experience (7). The ED is often host to a wide range of patients and personnel who's optimal functionality relies on a proper physical design (8). An ED should be designed and equipped in a way that is accessible, provides a safe environment for the patients, respects patient privacy, and incorporates complementary services such as laboratory and radiology units (9). To optimize ED functionality good processes must be merged with good design (3, 10). In this regard several suggestions have been made (1, 2, 5, 11). Although every ED requires a unique design scheme, guidelines have been introduced to clarify the minimum requirements for a functional department (2). These guidelines are often lengthy and while helpful in guiding design, they lack the simplicity required for quick assessment of working EDs. In Iran and other countries in the Middle East, great attention is being aimed at improving currently working EDs and optimizing their functionality. We believe that the results of this study give healthcare managers the tool needed for fast and precise decisionmaking regarding ED expansions and development. Assessment with the devised checklist was able to bring attention to some major flaws within the emergency design. The hallmark of ED design is congruency between infrastructure and patient load. The Emergency Department Benchmarking Alliance (EDBA) has suggested that new EDs should have the capacity to treat 1500 patients per year in each treatment area (10). Other guidelines indicate 50m 2 of ED area for every 1000 patients, or 145m 2 for every 1000 patients admitted (whichever is more) (2). Patient and personnel privacy was another concept emphasized by the expert panel. Research has shown that 5% of patients withhold important information in the history because they feel their privacy might be breached (8). Many personnel also believe that patient privacy is often breached within the ED (12). Improving physical design is one way to improve patient privacy whenever possible (13). The traditional ED design incorporates the concept that all patients must be within eyesight of the station. This includes patients with different levels of acuity. Recent studies have suggested that creating patient tracks based on acuity will help alleviate such conditions for the "not so sick" patient. Therefore such a design should only be used for more acute patients (3). New emergency physicians are graduating each year and are taking over EDs around the country. This has led to a wave of reform within EDs. EDs are being upgraded to meet with increasing demands of both patients and management. In this setting, lack of a national guideline for design of EDs is confusing and complicates the process of assessment and auditing of these important institutions. The development and finalization of a quick and easy-to-use checklist for the assessment of EDs can help simplify the task of planning physical expansion of EDs by focusing attention on the criteria that will have the greatest effect. We believe that the results of this study can be the initial step towards composing such a document. 
